Modulation of GABAergic synaptic currents and current responses by α-thujone and dihydroumbellulone.
α-Thujone (1a), a constituent of wormwood, has been suspected to cause adverse psychoactive reactions in addicted drinkers of absinthe. While the content of 1a in absinthe is too low for such effects, at higher doses it can indeed induce seizures and inhibit GABA(A) receptors (GABA(A)Rs). The effect of 1a on GABAergic synaptic currents and the mechanisms by which it modulates GABA(A)Rs remain unknown. To address these issues, cultured hippocampal neurons were used to investigate the action of 1a on GABAergic miniature inhibitory postsynaptic currents (mIPSCs) and on responses to exogenous GABA applications. Since lipophilic compounds often show nonspecific actions related to their hydrophobicity, the action of 1a was compared to that of dihydroumbellulone (2), a configurationally pseudoenantiomeric constitutional isomer. α-Thujone (1a) reduced mIPSC frequency and amplitude and also moderately affected their kinetics, indicating both pre- and postsynaptic mechanisms. Analysis of current responses to exogenous GABA revealed that 1a reduced their amplitude, affecting their onset, desensitization, and deactivation, suggesting an effect on receptor gating. In contrast, 2 caused only a weak or negligible effect on GABAergic currents, supporting the effects of 1a on GABAergic inhibition as being due to specific interactions with GABA(A)Rs.